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Abs t r ac t  
T i m e  p r e s s u r e  experienced by s c i e n t i s t s  and engineers  p r e d i c t e d  
several a s p e c t s  of performance i n c l u d i n g  u s e f u l n e s s ,  i nnova t ion ,  and 
p r o d u c t i v i t y .  Higher time p r e s s u r e  w a s  a s s o c i a t e d  w i t h  above average 
performance dur ing  t h e  fo l lowing  f ive  y e a r s ,  even when supe rv i so ry  s t a t u s ,  
educa t ion ,  and s e n i o r i t y  were c o n t r o l l e d .  Performance, however, d i d  n o t  
p r e d i c t  w e l l  t o  subsequent  r e p o r t s  of t i m e  p r e s s u r e ,  sugges t ing  a pos- 
s i b l e  c a u s a l  r e l a t i o n s h i p  from p r e s s u r e  t o  performance. High performing 
s c i e n t i s t s  a l s o  d e s i r e d  more p re s su re .  Innovat ion  and p r o d u c t i v i t y  (but 
n o t  u s e f u l n e s s )  were low i f  t h e  p r e s s u r e  experienced w a s  markedly above 
t h a t  des i r ed .  
100 s c i e n t i s t s  i n  a NASA l a b o r a t o r y .  Some t h e o r e t i c a l  and p r a c t i c a l  
The f ive-year  p a n e l  d a t a  de r ived  from approximately 
i m p l i c a t i o n s  of t h e  r e s u l t s  are d i scussed .  
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T i m e  p r e s s u r e  is  o f t e n  c i t e d  as a problem experienced by members 
of formal  o rgan iza t ions .  Moreover, i t  is  an a d m i n i s t r a t i v e l y  i n t e r e s t i n g  
f a c t o r ,  s i n c e  i t  is  one over  which management may have  s u b s t a n t i a l  in-  
f luence  . 
The f o l k l o r e  about  managing s c i e n t i f i c  l a b o r a t o r i e s  i nc ludes  two 
competing approaches t o  t h e  management of t i m e  p r e s s u r e :  (1) provide  
p r o f e s s i o n a l  s t a f f  w i t h  an unhurr ied  "academic" environment,  and (2) 
e s t a b l i s h  t i g h t  schedules  and dead l ines  t o  avoid t h e  Park insonian  n ight -  
mare of work expanding t o  m e e t  t h e  t i m e  a v a i l a b l e .  
What i s  t h e  r e l a t i o n s h i p  between t i m e  p r e s s u r e  and s c i e n t i f i c  
performance? Does t i m e  p r e s s u r e  tend  more t o  p r e d i c t  performance o r  t o  
b e  p r e d i c t e d  by p a s t  performance? What c h a r a c t e r i s t i c s  of a s c i e n t i s t ' s  
working environment are a s s o c i a t e d  w i t h  h i s  s ense  of t i m e  p r e s s u r e ?  It 
is  t o  t h e s e  ques t ions  t h a t  t h e  p r e s e n t  a r t ic le  i s  addressed.  
Desp i t e  t h e  acknowledged importance of t i m e  p r e s s u r e  i n  organiza-  
t i o n s ,  s u r p r i s i n g l y  l i t t l e  r e sea rch  h a s  been d i r e c t l y  devoted t o  i t .  I n  
group in t e rv i ews  about  j ob  p r e s s u r e s ,  H a l l  and Lawler (1971) found that a 
sense  of t i m e  p r e s s u r e  w a s  mentioned i n  more than  th ree -qua t t e r s  of t h e  
22 s c i e n t i f i c  l a b o r a t o r i e s  they  s t u d i e d .  Of a l l  t h e  d i f f e r e n t  
k inds  of p r e s s u r e s  mentioned by t h e  s c i e n t i s t s  and eng inee r s  i n  these 
in t e rv i ews ,  "by f a r  t h e  most widely f e l t  p r e s s u r e  w a s  t i m e  [p.67]." 
Although some of t h e  o t h e r  p r e s s u r e s  d i d  relate t o  l a b o r a t o r y  performance 
as r a t e d  by t h e  l a b o r a t o r y  manager, no s i g n i f i c a n t  r e l a t i o n s h i p  w a s  found 
between t i m e  p r e s s u r e  and performance. 
The H a l l  and L a w l e r  r e s u l t s  were foreshadowed t o  some e x t e n t  by 
two sets of f i n d i n g s  r epor t ed  by Pe lz  and Andrews (1966). 
ca ted  t h a t  s c i e n t i s t s  and engineers  were e s p e c i a l l y  l i k e l y  t o  b e  low 
performers  i f  they worked under cond i t ions  of l o o s e  coord ina t ion  and h igh  
One set  ind i -  
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autonomy--a s i t u a t i o n  under which many k inds  of j ob  p res su res  might be  
expected t o  be  minimal. 
mance might be  a r e s u l t  of low s t i m u l a t i o n  and/or  mot iva t ion .  
agrees  w e l l  w i th  t h a t  advanced by H a l l  and L a w l e r ,  who a l s o  sugges ted  
t h a t  mo t iva t iona l  f a c t o r s  might account  f o r  t h e  observed r e l a t i o n s h i p s  
between p r e s s u r e  and performance. Another set  of f i n d i n g s  by P e l z  and 
Andrews i n d i c a t e d  t h a t  s c i e n t i f i c  performance tended t o  be  g r e a t e r  f o r  t hose  
s c i e n t i s t s  and eng inee r s  who worked a nine-  o r  ten-hour day, on t h e  average;  
t hose  who averaged only  a s t anda rd  eight-hour  day o r  an  eleven-hour day 
tended t o  perform a t  lower levels. To t h e  e x t e n t  that working hours  are 
d i c t a t e d  by t i m e  p r e s s u r e ,  t h e s e  f i n d i n g s  sugges t  a c u r v i l i n e a r  r e l a t i o n -  
s h i p  between t i m e  p r e s s u r e  and performance. 
Pe lz  and Andrews sugges ted  t h a t  t h e  low per for -  
The n o t i o n  
Rela ted  t o  t i m e  p r e s s u r e  is the concept of "oYerload." Kahn, Wolfe, 
Quinn, Snoek, and Rosentha l  (1964) cons ider  over load  as "one of t h e  domi- 
nant  forms of r o l e  c o n f l i c t  . . . which can be  thought o f  as a c o n f l i c t  
among l e g i t i m a t e  t a s k s ,  o r  a problem i n  t h e  s e t t i n g  of p r i o r i t i e s  I p .  3801." 
Overload could b e  regarded  as a k ind  of i n t e r - sende r  c o n f l i c t  i n  
which -_ v a r i o u s  r o l e  s ende r s  may ho ld  q u i t e  l e g i t i m a t e  expec ta t ions  that a 
person perform a wide v a r i e t y  of tasks,  a l l  of w h i c h  a r e m u t u a l l y  compa- 
t i b l e  i n  t h e  a b s t r a c t .  But i t  may b e  v i r t u a l l y  imposs ib le  f o r  the  f o c a l  
person t o  complete a l l  of them w i t h i n  g iven  t i m e  l i m i t s  I p .  2cT3, 
Recent s t u d i e s  of co l l eague  r o l e s  i n  a s c i e n t i f i c  l a b o r a t o r y  i n d i c a t e  
- -  - _ _  ._ -_ _ _ _  
- - 
t h a t  r o l e  over load  may b e  one c h a r a c t e r i s t i c  of a s c i e n t i s t ' s  working 
environment which i s  r e l a t e d  t o  a s e n s e  of t i m e  p re s su re .  F a r r i s  09.711 
and Swain (1971) found t h a t  s c i e n t i s t s  who were named by more of their 
col leagues  as h e l p f u l  i n  t h e i r  t e c h n i c a l  problem s o l v i n g  (a s i t u a t i o n  
l i k e l y  t o  engender in t e r - sende r  r o l e  c o n f l i c t )  experienced a g r e a t e r  
f e e l i n g  of t i m e  p re s su re .  
Andrews 5 
Miller (1960) considers responses to information input overload, 
another factor which may be related to feelings of time pressure. 
these are clearly dysfunctional in the organizational context--failing to 
process some of the information, processing some of the information in- 
correctly, or escaping from the task. Others may be functional or dys- 
functional, depending on other factors--queing, filtering, approximation, 
or employing multiple channels. 
Some of 
A s  Katz and Kahn (1966) point out, 
People are likely to process the familiar elements in a message, 
- -  I -- -. 
which they readily understand and which do not constitute major problems 
for them. 
to decode are neglected for the more easily assimilated parts, even though 
the former may be more critical for the organization [p. 2321. 
Under time pressures the parts of the communication difficult 
_ -  . - _ _  _. 
_I - - ^ _ _  
Taken together, this research and theory on overload suggest that 
time pressure and overload are related. Role overload may be asQurce 
of time pressure, and responses to infarmation overload, experienced by 
the scientist or engineer as- time pressure, may well 'be dysfunctional f o r  
his Performance. 
Given this slim body of research and theory related to time pres- 
sure and performance, it is not surprising that the folklore about managing 
the time pressure of scientists is so contradictory. 
study we shall attempt to resolve some of these contradictions. 
cally weshall consider the following questions: 
In the present 
Specifi- 
1. How much time pressure is experienced by scientists and 
engineers in a government laboratory? 
consider optimum? 
2. 
How much time pressure do they 
F 
How does experienced time pressure relate to the scientist's 
performance as measured by his usefulness to his organization? Is time 
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pressure related more strongly to the scientist's past usefulness or his 
subsequent usefulness? 
3.  How does experienced time pressure relate to the scientist's 
performance as measured by the innovation and productivexiess of his work? 
Is time pressure related more strongly to the scientist's past innovation 
and productiveness or his subsequent innovation and productiveness? 
4. How does experienced time pressure relate to five charac- 
teristics of the scientist: freedom provided by his supervisor, pre- 
ferences for working alone, involvement in technical work, time spent on 
administrative duties, and number of close colleagues? 
5. How does performance relate to three other aspects of time 
pressure: optimal time pressure, the difference between experienced and 
optimal pressure, and the "span" of different pressures experienced 
during a typical month's work? 
Method 
The present study was conducted in a NASA research division where 
scientists and engineers were exploring the effects of extreme physical 
conditions on various materials. 
development, and technical services. 
Their work involved a mixture of research, 
The first wave of data was collected in 1965 (Time 1) from 
117 scientists and engineers, The second wave occurred five 
years later (Time 2), and was based on 118 professional 
personnel, 78 of whom had also participated in 1965. At both 
Time 1 and 2 each participant completed a lengthy questionnaire and his 
performance was evaluated 
in the lab. 
by judges selected from among other professionals 
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Performance Measures 
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The performance c r i te r ia  inc luded  the  fo l lowing:  
innovation--the e x t e n t  t h e  man's work had " increased  knowledge 
i n  h i s  f i e l d  through l i n e s  of r e s e a r c h  o r  development which were u s e f u l  
and new," 
product iveness-- the e x t e n t  t h e  man's work had "increas.ed knowledge 
along e s t a b l i s h e d  l i n e s  of r e sea rch  o r  development o r  as ex tens ions  o r  
re f inements  of prev ious  l i n e s , "  and 
usefulness-- the e x t e n t  t h e  man's work had been "use fu l  o r  v a l u a b l e  
i n  he lp ing  h i s  R & D o r g a n i z a t i o n  c a r r y  out  i t s  r e s p o n s i b i l i t i e s . "  
These q u a l i t i e s  were independent ly  a s ses sed  by an average of 4 . 4  
judges a t  T i m e  1, and 7.6 a t  T i m e  2 ,  each of whom claimed t o  be  f a m i l i a r  
w i th  t h e  man's work. 
f a m i l i a r  on t h e  b a s i s  of t h e i r  work over  t h e  preceeding f i v e  y e a r s .  
Approximately two-thirds  of  t h e  judges  w e r e  s u p e r v i s o r s  ( t h e  man's own 
ch ie f  might b e  among them), and one- th i rd  were sen io r - l eve l  non-supervisors .  
Each judge ranked t h e  s c i e n t i s t s  w i th  whom he  w a s  
Since t h e  judges  showed reasonably  good agreement,  t h e i r  eva lua t ions  were 
combined i n t o  a s i n g l e  p e r c e n t i l e  s c o r e  (on each q u a l i t y )  f o r  each re- 
spondent . 2 
A s  i s  u s u a l l y  found f o r  s c i e n t i s t s  and eng inee r s ,  t h e s e  pe r fo r -  
mance measures v a r i e d  accord ing  t o  t h e  respondent ' s  l e n g t h  of expe r i ence ,  
s e n i o r i t y ,  and formal t r a i n i n g  (Pe lz  6 Andrews, 1966) .  S ince  t h e s e  e f f e c t s  
might mask t h e  r e l a t i o n s h i p s  of i n t e r e s t ,  a l l  performance measures were 
ad jus t ed  by adding o r  s u b t r a c t i n g  a p p r o p r i a t e  c o n s t a n t s  t o  remove such 
background e f f e c t s  , Thus, t h e  f i n a l  performance measures expressed how 
w e l l  o r  poor ly  each person  performed r e l a t i v e  t o  o t h e r s  w i t h  s imilar  
exper ience  and t r a i n i n g .  
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The i n t e r r e l a t i o n s h i p s  among t h e s e  v a r i o u s  c r i t e r i a  of performance 
were about  as expected.  A l l  were s u b s t a n t i a l l y  r e f a t e d  t o  one ano the r  
( c o r r e l a t i o n s  ranged .7 t o  .8 a t  both  Times  1 and 2 ) ,  w i th  innovat ion  be ing  
least  s imilar  t o  t h e  o t h e r s .  
Measures o f  Time P r e s s u r e  
The t i m e  p r e s s u r e  experienced by t h e  respondent  w a s  a s ses sed  by 
t h e  fo l lowing  ques t ion :  
Technical  jobs sometimes involve  working under t ime p res su res  
exe r t ed  by o t h e r  people- - resu l t s  are needed u r g e n t l y ,  t h e r e  are dead l ines  
t o  be  m e t ,  e tc .  
spen t  working under t h e  fo l lowing  amounts of p r e s s u r e ?  
I n  a t y p i c a l  month about  what p ropor t ion  of your  t i m e  i s  - 
(F ive  c a t e g o r i e s  - 
of p r e s s u r e  w e r e  l i s t e d ,  from "Relaxed--no p r e s s u r e  a t  a l l"  t o  "Extreme 
pressure--I 'm behind on impor tan t  deadl ines ."  The respondent  en te red  t h e  
percentage  o f  h i s  t i m e  spend under each amount of p r e s s u r e . )  
Optimum t i m e  p r e s s u r e  w a s  measured by a subsequent  ques t ion  which 
asked t h e  respondent  t o  i n d i c a t e  what h e  thought would b e  t h e  optimum 
propor t ion  of  h i s  t i m e  s p e n t  under each l e v e l  of p r e s s u r e  i n  o r d e r  f o r  h i m  
t o  make h i s  b e s t  c o n t r i b u t i o n s .  From th is  b a s i s  i n fo rma t ion  f o u r  scales 
were cons t ruc t ed :  
4 
(1) t h e  t y p i c a l  level  of t i m e  p r e s s u r e  experienced;  
(2)  t h e  amount of t i m e  p r e s s u r e  t h e  respondent  f e l t  would be  
4 
(3) t h e  d i f f e r e n c e  between t h e  a c t u a l  and t h e  ~ p t i m u m ; ~  and 
( 4 )  t h e  "span" o r  "range" of t i m e  p r e s s u r e s  a c t u a l l y  experienced.  
op t imal  ; 
5 
(A person who s a i d  n e a r l y  a l l  h i s  work occurred under  a s i n g l e  level of 
p r e s s u r e  had a low span;  those  who experienced widely d i f f e r e n t  p r e s s u r e s  
had a h igh  span . )  
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Other Var i ab le s  
In a d d i t i o n  t o  t h e  performance and t i m e  p r e s s u r e  variables, the 
q u e s t i o n n a i r e  asked about  a wide r ange  of o t h e r  phenomena inc lud ing  
mot iva t ion  levels ,  communication w i t h  co l l eagues ,  r o l e  of t h e  technical 
s u p e r v i s o r ,  and a t t i t u d e s  toward the work. These o t h e r  va r i . ah l e s  c o n t r i -  
bu ted  t o  i n s i g h t s  about  t h e  r e l a t i o n s h i p  of t i m e  p r e s s u r e  t o  performance 
and w i l l  b e  mentioned a t  a p p r o p r i a t e  p l a c e s  la ter  i n  t h e  artlcle. 
.. 
R e s u l t s  
D i s t r i b u t i o n  of T i m e  P res su res  
The amount of t i m e  p r e s s u r e  t y p i c a l l y  experienced by respondents  
i n  t h i s  s i t e  v a r i e d  widely.  (See Table  1.) A t  Time 1, 27% devoted more 
Insert Table  1 about  h e r e  
than  h a l f  of t h e i r  t i m e  t o  ac t iv i t i e s  f o r  which they  experienced no sense  
of urgency. A t  the o t h e r  extreme, 8% s a i d  h a l f  o r  more of theix t b e  was 
spen t  on ac t iv i t ies  f o r  w h i c h  t h e r e  w a s  ' 'great" o r  "extreme" urgency. T h e  
d i s t r i b u t i o n  of t i m e  p r e s s u r e s  w a s  roughly s imilar  a t  T i m e  2 t o  w h a t  i t  
w a s  a t  T i m e  1, though p r e s s u r e  levels tended t o  be. somewhat lower.  
With r e p s e c t  t o  optimum t i m e  p r e s s u r e ,  there w a s  aga in  s u b s t a n t i a l  
v a r i a t i o n  between respondents .  Almost all wanted a t  least some p r e s s u r e ,  
and those  who experienced more p r e s s u r e  were g e n e r a l l y  t h e  ones who a l s o  
wanted more ( c o r r e l a t i o n s  between t y p i c a l  and optimum t i m e  p r e s s u r e s  were 
.5 a t  T i m e  1 and .6 a t  Time 2 ) .  
While some respondents  exper ienced  more press .ures  than  they  f e l t  
would be  opt imal  (and some had less p r e s s u r e  than  d e s i r e d ) ,  experienced 
p r e s s u r e  levels were j u s t  s l i g h t l y  above opt imal  levels  when averaged 
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ac ross  a l l  respondents .  I n  s h o r t ,  t h e s e  s c i e n t i s t s  and engineers--in t h e  
aggregate--were reasonably  w e l l  s a t i s f i e d  w i t h  r e s p e c t  t o  t h e  t i m e  pres-  
s u r e  experienced on t h e i r  j obs .  
Experienced T i m e  P res su re  and Usefulness  
Given t h e  n a t u r e  of t h e  d a t a ,  i t  is  p o s s i b l e  t o  examine how t h e  
s e v e r a l  measures of t i m e  pressure--experienced, optimum, d e v i a t i o n  of 
experienced from optimum, and span--related t o  t h r e e  d i s t i n c t  a s p e c t s  of 
per foraance- - i t s  i nnova t iveness ,  p roduct iveness ,  and use fu lness .  Fur ther -  
more, one can examine r e l a t i o n s h i p s  a t  one p o i n t  i n  t i m e  and a l s o  "lagged" 
r e l a t i o n s h i p s .  For example, one can determine whether exper ienc ing  t i m e  
p re s su re  a t  T ime  1 w a s  p r e d i c t i v e  
fo l lowing  f i v e  y e a r s ,  and whether performance p r i o r  t o  T i m e  2 w a s  p red ic-  
t ive  of subsequent f e e l i n g s  of t i m e  p re s su re .  
of performance levels dur ing  t h e  
6 
Figure  1 shows t h e  i n t e r r e l a t i o n s h i p s  among experienced t i m e  pres-  
s u r e  and judgments of u se fu lness  ( ad jus t ed  f o r  exper ience  and formal  
educa t ion ,  as descr ibed  p rev ious ly )  a t  T i m e s  1 and 2. 
I n s e r t  F igu re  1 about h e r e  
The most impor tan t  r e s u l t  occurs  i n  t h e  cross- lagged c o r r e l a t i o n s .  
Experienced t i m e  p r e s s u r e ,  measured a t  Time 1, r e l a t e d  +.49 t o  subsequent  
u se fu lness  of s c i e n t i s t s  and eng inee r s  (T ime  2 ) ;  however, T i m e  1 use fu l -  
nes s  w a s  on ly  very  weakly r e l a t e d  (+.lo) t o  subsequent  t i m e  p re s su re .  7 
I n t e r e s t i n g l y ,  experienced t i m e  p r e s s u r e  r e l a t e d  more s t r o n g l y  t o  sub- 
sequent  u se fu lness  (r - = .49) than  i t  d i d  t o  u s e f u l n e s s  measured a t  t h e  same 
time as t i m e  p r e s s u r e  ( r  - = .32  a t  T i m e  1, .20 at '  Time 2) .  
These r e s u l t s  sugges t  t h a t  n o t  on ly  d i d  above-average s e n s e  of t i m e  
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p r e s s u r e  c h a r a c t e r i z e  t h e  more u s e f u l  members of a l a b o r a t o r y ,  b u t  t h a t  
I 
t h e i r  s ense  of  t i m e  p r e s s u r e  may w e l l  have been p a r t i a l l y  r e s p o n s i b l e  
f o r  t h e i r  h i g h e r  u se fu lness .  
and eng inee r s  who were judged more u s e f u l  subsequent ly  found themselves 
under markedly above-average t i m e  p re s su re .  
However, i t  w a s  - n o t  the case t h a t  s c i e n t i s t s  
8 
These f i n d i n g s  are i n  sha rp  c o n t r a s t  t o  r e s u l t s  r epor t ed  by F a r r i s  
(1969a, 1969b) f o r  a number of o t h e r  f a c t o r s .  I n  t h r e e  i n d u s t r i a l  l abora-  
t o r i e s  , he  found t h a t  s c i e n t i s t s '  j ob  involvement,  i n f l u e n c e ,  s a l a r y ,  and 
number of  subord ina te s  each tended t o  relate more s t r o n g l y  t o  p r i o r  per- 
formance than  subsequent performance. H i s  f i n d i n g s  he ld  w i t h  d i f f e r e n t  
t i m e  lags--when t h e  performance measurement r e f  e r r e d  t o  t h e  f i v e  y e a r s  
immediately p r i o r  t o  t h e  measurement of t h e  o r g a n i z a t i o n a l  f a c t o r  (what 
w e  are c a l l i n g  r 'simultaneous" r e l a t i o n s h i p s  i n  t h i s  pane l  s tudy)  o r  when 
t h e r e  w a s  a f ive  y e a r  t i m e  l a g  between t h e  measurement of performance and 
t h e  measurement of the o r g a n i z a t i o n a l  f a c t o r s  (as i n  t h e  lagged r e l a t i o n -  
s h i p s  i n  t h e  p r e s e n t  study$. 
These f i n d i n g s  were s u f f i c i e n t l y  i n t e r e s t i n g  t h a t  a number of 
a d d i t i o n a l  ana lyses  w e r e  run  t o  see whether t h e  t i m e  p ressure-usefu lness  
connect ion could b e  e a s i l y  expla ined  away. I n  a d j u s t i n g  t h e  performance 
measures f o r  d i f f e r e n c e s  i n  t r a i n i n g  and exper ience  had some a r t i f a c t  
been in t roduced?  No, a p a r a l l e l  a n a l y s i s  on t h e  unadjus ted  measures 
showed a h i g h l y  s imilar  p a t t e r n .  Could i t  b e  a t t r i b u t e d  t o  mixing super- 
v i s o r s  and non-supervisors? N o ,  when t h e  a n a l y s i s  w a s  c a r r i e d  o u t  j u s t  
f o r  people  wfio had been i n  non-supervisory r o l e s  a t  bo th  Times  1 and 2 ,  
t h e  same p a t t e r n  aga in  emerged. 
What about t h e  l e v e l  of  t i m e  p re s su re?  Was t h e  r e l a t i o n s h i p  
under ly ing  t h e  p o s i t i v e  c o r r e l a t i o n s  l i n e a r ,  o r  d i d  performance tend t o  
drop a t  t h e  h i g h e s t  l e v e l s  of p r e s s u r e ?  An e x t e n s i v e  check showed t h a t  
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a l l  of  t h e  r e l a t i o n s h i p s  dep ic t ed  i n  F igure  1 w e r e  e s s e n t i a l l y  l i n e a r .  
F igure  2 shows t h e  two r e l a t i o n s h i p s  involved i n  t h e  cross-lagged com- 
pa r i son ,  The s o l i d  l i n e ,  which corresponds t o  what we b e l i e v e  t o  be  
I n s e r t  F igu re  2 about  h e r e  
.................................... 
t h e  under ly ing  c a u s a l  dynamics, i s  t h e  most i n t e r e s t i n g .  Note t h a t  
s c i e n t i s t s  who i n d i c a t e d  (at  T i m e  1) t h a t  a t  least  h a l f  of t h e i r  t i m e  w a s  
s p e n t  under "relaxed" cond i t ions  scored--on t h e  average--at t h e  34th 
p e r c e n t i l e  w i t h  r e s p e c t  t o  use fu lness  f ive yea r s  la ter  when compared t o  
o t h k r s  of s i m i l a r  t r a i n i n g  and exper ience .  I n  c o n t r a s t ,  t h o s e  few who, 
a t  T i m e  1, had s a i d  h a l f  o r  more of t h e i r  work t i m e  w a s  spen t  under "great"  
p r e s s u r e ,  averaged a t  t h e  74th p e r c e n t i l e  on use fu lness  f i v e  y e a r s  la ter .  
S i m i l a r l y  t h e  dashed l i n e  i n  F igure  2 shows t h e  e s s e n t i a l l y  l i n e a r  rela- 
t i o n s h i p  under ly ing  t h e  +.lo c o r r e l a t i o n  i n  F igure  1. 
Why then ,  do t h e s e  f i n d i n g s  d i f f e r  from t h e  earlier l o n g i t u d i n a l  
. r e l a t i o n s h i p s  r epor t ed  by F a r r i s  (1969a, 1969b)? Perhaps "performance 
feedback loops"- - re la t ionships  between performance and subsequent  charac- 
ter is t ics  of a s c i e n t i s t ' s  working environment--are i n  f ac t  s t r o n g e r  i n  
. .  
i n d u s t r i a l  l a b o r a t o r i e s  l i ke  those  s t u d i e d  by F a r r i s  than  i n  government 
l a b o r a t o r i e s  such as those  i n  t h e  p r e s e n t  s tudy .  O r  a l t e r n a t i v e l y , - -  
u n l i k e  involvement,  i n f l u e n c e ,  s a l a r y ,  o r  number of subordinates--t ime 
p r e s s u r e  may indeed be  a f a c t o r  which relates more s t r o n g l y  t o  subsequent  
performance than  t o  p r i o r  performance i n  s c i e n t i f i c  l a b o r a t o r i e s .  
Time P r e s s u r e ,  Innovat ion ,  and Product iveness  
When ana lyses  p a r a l l e l  t o  t hose  shown i n  F igu re  1 were c a r r i e d  o u t  
f o r  t h e  o t h e r  performance measures--judged innova t ion  and judged productiveness-- 
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s imilar  p a t t e r n s  were obta ined  i n  t h e  cross-lagged c o r r e l a t i o n s ,  though 
t r ends  were weaker. Table  2 provided t h e  resu l t s .  
..................................... 
I n s e r t  T a b l e  2 about  h e r e  
s h i p  (r - = .21) between t i m e  p r e s s u r e  and subsequent  product iveness ,  b u t  
ve ry  l i t t l e  r e l a t i o n s h i p  (r = .OS) between product iveness  and subsequent  
t i m e  p r e s s u r e .  Again, i t  would appear  t h a t  t i m e  p r e s s u r e  may have enhanced 
performance . 9 
Turning nex t  t o  r e s u l t s  f o r  i nnova t iveness ,  one aga in  encounters  
a s u b s t a n t i a l  p o s i t i v e  d i f f e r e n c e  i n  t h e  cross-lagged r e l a t i o n s h i p s .  A s  
b e f o r e ,  t i m e  p r e s s u r e  w a s  p o s i t i v e l y  r e l a t e d  (r - = .25) t o  subsequent 
performance ( innovat iveness) .  But n o t e ,  a l s o ,  t h e  mild nega t ive  r e l a t i o n -  
s h i p  between innova t iveness  and subsequent  t i m e  p re s su re !  lo This  i s  
p a r t i c u l a r l y  i n t r i g u i n g  i n  view of t h e  f o l k l o r e ,  mentioned p rev ious ly ,  
t h a t  s c i e n t i s t s ,  p a r t i c u l a r l y  those  doing c r e a t i v e  work, need a r e l axed  
environment. Among t h e s e  s c i e n t i s t s ,  t h o s e  judged more innova t ive  a t  
T i m e  1 showed a mi ld  tendency t o  exper ience  lower-than-average t i m e  p res -  
s u r e s  at T i m e  2. Perhaps r e sea rch  management saw t h e  r educ t ion  of t i m e  
c o n s t r a i n t s  as an  a p p r o p r i a t e  way t o  encourage f u r t h e r  c r e a t i v i t y .  Our 
d a t a  s u g g e s t ,  however, t h a t  i nnova t ion  prospered under t i m e  p r e s s u r e  j u s t  
as d id  o t h e r  more r o u t i n e  a s p e c t s  of s c i e n t i f i c  performance. 
C h a r a c t e r i s t i c s  of S c i e n t i s t s  Who F e l t  High and Low Time P r e s s u r e  
Other d a t a  provide  i n s i g h t s  i n t o  t h e  d i f f e r e n c e s  between s c i e n t i s t s  
who experienced h igh  and low levels  of t i m e  p r e s s u r e  and c o n t r i b u t e  t o  t h e  
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v a l i d i t y  of t h e  t i m e  p r e s s u r e  measure. 
S c i e n t i s t s  who f e l t  less than  average t i m e  p r e s s u r e  tended t o  b e  
r a t h e r  i s o l a t e d ,  f r e e  from i n f l u e n c e  and i n t e r f e r e n c e  from t h e i r  super- 
v i s o r ,  r e l a t i v e l y  uninvolved i n  t h e i r  work, and w i t h  below-average adminis- 
t ra t ive d u t i e s .  I n  c o n t r a s t ,  t h o s e  who w e r e  h i g h l y  mot iva ted ,  i n  Vigorous 
con tac t  w i t h  co l l eagues  and s u p e r v i s o r s ,  and w i t h  some a d m i n i s t r a t i v e  
r e s p o n s i b i l i t i e s  i n  a d d i t i o n  t o  t h e i r  t e c h n i c a l  work were t h e  ones on whom 
I 
t i m e  p r e s s u r e s  impinged t h e  most. 
t i o n s  i n  t h e  range .1 t o  .5--data n o t  shown.) 
(These r e l a t i o n s h i p s  produced c o r r e l a -  
Table  3 ,  which shows cross-lagged ana lyses  f o r  t i m e  p r e s s u r e  and 
t h e s e  v a r i a b l e s ,  sugges t s  that  t h e  p r o v i s i o n  of freedom by a supe rv i so r  
may b e  one cause of a s c i e n t i s t ' s  la ter  f e e l i n g  under reduced t i m e  pres-  
s u r e ;  on t h e  o t h e r  hand, t i m e  p r e s s u r e  i t s e l f  seemed t o  have a c a u s a l  
r o l e  i n  a pe r son ' s  n o t  p r e f e r r i n g  t o  work alone.'' 
- .  
Although t h e  cross- 
I n s e r t  Table 3 about  h e r e  
lagged d i f f e r e n t i a l s  f o r  work involvement and t i m e  on a d m i n i s t r a t i v e  
d u t i e s  d i d  n o t  reach convent iona l  l e v e l s  of s t a t i s t i ca l  s i g n i f i c a n c e ,  t h e  
t r ends  i n  Table 3 sugges t  that  f e e l i n g s  of work involvement and adminis t ra -  
t i ve  d u t i e s  were more l i k e l y  t o  r e s u l t  from previous  t i m e  p r e s s u r e s  than  
w a s  a f e e l i n g  of t i m e  p r e s s u r e  l i k e l y  t o  r e s u l t  from them. F i n a l l y ,  al- 
though t i m e  p r e s s u r e  and t h e  number of c l o s e  co l l eagues  a person worked 
wi th  w e r e  s u b s t a n t i a l l y  r e l a t e d ,  t h e r e  w a s  no clear evidence t h a t  e i t h e r  
had c a u s a l  p r i o r i t y  over  t h e  o t h e r .  
Do t h e s e  r e s u l t s  imply t h a t  i f  a supe rv i so r  provides  freedom f o r  
h i s  subord ina te s  t h e i r  performance w i l l  f a l l ?  Not n e c e s s a r i l y .  ( In  f a c t ,  
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Pe lz  and Andrews [1966] found t h a t  among s c i e n t i s t s  w i t h i n  t h e  same ca- 
reer level  freedom w a s  p o s i t i v e l y  r e l a t e d  t o  s c i e n t i f i c  performance.)  
However, i f  s u b s t a n t i a l  freedom i s  provided,  some a d d i t i o n a l  a c t i o n s  may 
be r equ i r ed  t o  ensure  t h a t  s c i e n t i s t s  s t a y  "hot." 
imply t h a t  t i m e  p r e s s u r e  i s  t h e  only mot iva to r ,  though t h e  r e s u l t s  de- 
W e  would n o t  want t o  
s c r i b e d  sugges t  i t  may be  one impor tan t  sou rce  of mot iva t ion .  
Other T i m e  P res su re  Measures and Performance 
I n  a d d i t i o n  t o  t h e  t i m e  p r e s s u r e  a c t u a l l y  experienced by a sc ien-  
t i s t ,  t h e  s tudy  inc luded  t h r e e  o t h e r  time p r e s s u r e  measures:  
p r e s s u r e  which t h e  s c i e n t i s t s  themselves f e l t  would be  opt imal ,  the d i f -  
f e r ence  between experienced and optimum p r e s s u r e  (one i n d i c a t i o n  of ''oyer- 
load") and t h e  "span" of d i f f e r e n t  p r e s s u r e s  experienced dur ing  an average 
month's work. 
t h a t  j u s t  descr ibed  f o r  experienced p res su re .  
the t i m e  
Each of t h e s e  measures was analyzed i n  a manner s i m i l a r  t o  
Optimal p re s su re .  Optimal p re s su re ,  which i t s e l f  c o r r e l a t e d  +.6 
with  experienced p r e s s u r e ,  gave r e s u l t s  g e n e r a l l y  s i m i l a r  t o  those shown 
i n  F igures  1 and 2 and Table  2. 
of p r e s s u r e  a t  Time 1 showed a mi ld  tendency t o  b e  the b e t t e r  performers 
Scient is ts  who wanted above average  levels 
dur ing  t h e  fo l lowing  f i v e  yea r s  (r's - averaged .22). Performance a t  Time 1, 
however, showed weak and i n c o n s i s t a n t  r e l a t i o n s h i p s  t o  t i m e  p r e s s u r e  
d e s i r e s  f i v e  yea r s  later (r 's - averaged .02). 
Overload. 
c u r v i l i n e a r i t i e s .  
overload a t  T i m e  1 and performance at T i m e  2. 
The overload measure showed some very  i n t e r e s t i n g  
F igure  3 p r e s e n t s  t h e  lagged r e l a t i o n s h i p s  between 
S c i e n t i s t s  who had less 
..................................... 
Andrews 1 6  
p r e s s u r e  a t  T i m e  1 than  they wanted tended t o  be  low performers  dur ing  t h e  
fo l lowing  f i v e  yea r s .  Those f o r  whom experienced p r e s s u r e  c l o s e l y  matched 
what they f e l t  would b e  opt imal  showed above-average performance i n  t h e  
fo l lowing  pe r iod .  When p r e s s u r e s  exceeded what w a s  d e s i r e d ,  subsequent  
innovat ion  and p r o d u c t i v i t y  f e l l ,  though use fu lness  tended t o  b e  h igh .  
A l s o  of i n t e r e s t  w a s  t h e  f a c t  t h a t  t h e s e  lagged r e l a t i o n s h i p s  (no te  t h e  
etas i n  F igu re  3) were c o n s i s t e n t l y  s t r o n g e r  t h a n r t h e  comparable simul- 
taneous r e l a t i o n s h i p s  (not  shown). I n  s h o r t , ’ h a v i n g  more t i m e  p r e s s u r e  
than  was d e s i r e d  had more t o  do w i t h  subsequent  performance than  r e c e n t  
p a s t  performance. 
These c u r v i n e a r i t i e s  provide  an  important  a d d i t i o n a l  i n s i g h t  i n t o  
I 
t h e  meaning of t h e  r e l a t i o n s h i p s  between experienced p r e s s u r e  and per- 
formance desc r ibed  p rev ious ly .  While i t  w a s  t r u e  t h a t  t h e  h ighe r  the pres-  
s u r e ,  t h e  h i g h e r  t h e  performance, w e  now see t h a t  t h i s  could occur  only 
because t h e  s c i e n t i s t s  who experienced h igh  p r e s s u r e s  a l s o  wanted h igh  
p res su res .  F igure  3 shows t h a t  be ing  s u b j e c t  t o  more p r e s s u r e  than  w a s  
f e l t  a p p r o p r i a t e  w a s  fol lowed by r e l a t i v e l y  low innovat ion  and product ive-  
n e s s  (but n o t  u s e f u l n e s s ) .  From a p r a c t i c a l  s t a n d p o i n t ,  it would appear  
t h a t  l a b o r a t o r y  managers must take account  of what p r e s s u r e s  s c i e n t i s t s  
f e e l  are a p p r o p r i a t e  when s e t t i n g  p r e s s u r e  levels i n  their l a b s .  Other- 
w i s e ,  t h e  managers may f i n d  t h a t  they  sacrifice some q u a l i t y  i n  the sc ien-  
tists’ work i n  o r d e r  t o  make i t  more u s e f u l  t o  t h e  o rgan iza t ion .  
managers might a l s o  a t tempt  t o  i n f l u e n c e  what are s e e n  as a p p r o p r i a t e  
levels of t i m e  p re s su re .  
Of course ,  
/ 
Span. The f o u r t h  t i m e  p r e s s u r e  measure--the “span” of p r e s s u r e s  
experienced--showed no i n t e r p r e t a b l e  r e l a t i o n s h i p s .  
un re l a t ed  t o  t h i s  a spec t  of t i m e  p re s su re .  
Performance w a s  
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Conclusions 
Contrary t o  the  f o l k l o r e  which holds  t h a t  s c i e n t i s t s  perform b e s t  
when i n  a r e l axed  "academic" environment,  t h e s e  d a t a  sugges t  t h a t  a sense  
of t i m e  p r e s s u r e  can enhance s e v e r a l  q u a l i t i e s  of s c i e n t i f i c  performance-- 
i nc lud ing  innovat ion .  I n  a d d i t i o n  t o  exper ienc ing  t h e  most t i m e  p r e s s u r e ,  
t h e  h i g h e s t  performing s c i e n t i s t s  a l s o  tended t o  want r e l a t i v e l y  l a r g e  
amounts of p re s su re .  When t h e  p r e s s u r e  a c t u a l l y  experienced w a s  markedly 
o u t  of l i n e  w i t h  t h e  p r e s s u r e  des i red- -e i ther  i n  be ing  too  low o r  t oo  high-- 
performance w a s  l i k e l y  t o  s u f f e r ,  (Exception: excess  p r e s s u r e  d i d  n o t  
seem t o  h u r t  a s c i e n t i s t ' s  judged use fu lness  t o  h i s  l a b . )  
The fact  t h a t  t h e s e  f ind ings  are based on pane l  d a t a  c o l l e c t e d  
over  a f i v e  y e a r  i n t e r v a l  provides  sugges t ions  of causa l  dynamics n o t  
p o s s i b l e  when r e l a t i o n s h i p s  are among variables measured a t  j u s t  a s i n g l e  
p o i n t  i n  t i m e .  
- t i ve  r e l a t i o n s h i p s  ( t ime p r e s s u r e  r e l a t e d  t o  subsequent  performance),  
and i t  seems most u n l i k e l y  t h a t  they  r e s u l t  from t h e  spu r ious  effect  of 
A t  t h e  ve ry  least ,  t h e  f i n d i n g s  above r e p r e s e n t  p red ic -  
some t h i r d  f a c t o r .  
S c i e n t i s t s  who experienced above average t i m e  p r e s s u r e s  tended t o  
b e  those  who were i n  active communication wi th  colleagues, ,  motivated by 
t h e i r  j o b s ,  and involved i n  some a d m i n i s t r a t i v e  d u t i e s  as w e l l  as tech- 
n i ca l  a c t i v i t i e s .  
processes  of t h e i r  l a b o r a t o r i e s .  O r ,  i n  t h e  language of Kahn, Snoek, 
Wolfe, Quinn,  and Rosenthal  (1966), t hey  rece ived  expec ta t ions  from a 
number of r o l e  s ende r s  and were more s u s c e p t i b l e  t o  r o l e  c o n f l i c t  and r o l e  
over load .  The range of r o l e  c o n f l i c t  and r o l e  overload experienced by the 
s c i e n t i s t s  i n  t h i s  s tudy  appeared t o  enhance performance-provided t h a t  
op t imal  and experienced t i m e  p r e s s u r e s  were n o t  g r e a t l y  o u t  of l i n e .  
I n  s h o r t ,  they were w e l l  i n t e g r a t e d  i n t o  t h e  s o c i a l  
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The i m p l i c a t i o n  f o r  management i s  t h a t  t h e  impos i t ion  of dead l ines  
and o t h e r  forms of t i m e  p re s su res  need n o t  be feared--at  l eas t  w i t h  r e s p e c t  
t o  t h e i r  e f f e c t  on a man's performance--so long as t h e  r e s u l t i n g  p r e s s u r e  
s t a y s  w i t h i n  t h e  bounds of what i s  f e l t  t o  b e  a p p r o p r i a t e  by t h e  man 
involved.  
may permi t  t h e  acceptance of h ighe r  p re s su res .  
Some a t tempt  t o  boos t  s c i e n t i s t ' s  own d e s i r e  f o r  t i m e  p r e s s u r e s  
However, two cau t ions  need a l s o  t o  be  mentioned: (a) a l though w e  
d i d  n o t  encounter  a p r e s s u r e  level t h a t  w a s  "too g rea t "  among t h e  sc ien-  
tists we s t u d i e d ,  t h e r e  presumably i s  such a level, and p r e s s u r e s  would 
need t o  be  k e p t  below it; (b) - t h e  p r e s e n t  s tudy  had no informat ion  about  
o t h e r  e f f e c t s  of p r e s s u r e  (e .g . )  on p h y s i c a l  o r  menta l  h e a l t h ) .  
of Kahn, Wolfe, Quinn, Snoek, and Rosenthal  (1964) ,S loa te  (1969) 
and Caplan (1970) on o r g a n i z a t i o n a l  stress and Miller (1960) on informa- 
The work 
and French 
t i o n  over load  sugges t s  t h a t  t i m e  p r e s s u r e  may have nega t ive  consequences 
n o t  considered i n  t h i s  s tudy .  An important  d i r e c t i o n  f o r  f u r t h e r  r e s e a r c h  
would b e  t o  'consider  e f f e c t s o f  t i m e  p r e s s u r e  on f a c t o r s  o t h e r  t han  
performance, which may have important  consequences f o r  long  run e f f e c t i v e -  
n e s s  of a l a b o r a t o r y  and t h e  h e a l t h  of  i t s  s t a f f .  
Andrews 
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This r e s e a r c h  w a s  supported by g r a n t  NGR23-005-395 from t h e  
Nat iona l  Aeronaut ics  and Space Adminis t ra t ion .  The au tho r s  are g r a t e f u l  
f o r  h e l p f u l  comments from Donald C. P e l z  and Raymond F a i t h ,  and f o r  t h e  
t e c h n i c a l  a s s i s t a n c e  of Marita D i  Lorenzi .  
I 
Based on t h e  average in t e r - judge  agreement and the average 
number of j udges ,  t h e  r e l i a b i l i t y  of t h e  performance r a t i n g s  w a s  esti- 
mated t o  be  .95 a t  T i m e  1 and .88 a t  T i m e  2 ,  u s ing  t h e  Spearman-Brown 
formula (Gui l ford ,  1954). 
The procedures  f o r  c o l l e c t i n g ,  combining, and a d j u s t i n g  the 
performance measures used i n  t h i s  s tudy  were h i g h l y  similar t o  those  
more f u l l y  desc r ibed  i n  P e l z  and Andrews (1966). However, exper ience  
w a s  n o t  cons idered  s e p a r a t e l y  from s e n i o r i t y  i n  a d j u s t i n g  t h e  pe r fo r -  
mance measures c o l l e c t e d  a t  T i m e  2. 
Th i s  scale w a s  based on t h e  median amount of p r e s s u r e  i n d i c a t e d  
by each s c i e n t i s t  (e .g . ,  one who experienced " s l i g h t "  p r e s s u r e  du r ing  
30% of h i s  work t i m e ,  "moderate" p r e s s u r e  f o r  40%, and "great"  p r e s s u r e  
f o r  30% would be  grouped w i t h  o t h e r s  whose median a l s o  f e l l  i n  t h e  "moder- 
atel' range) .  The r e s u l t i n g  d i s t r i b u t i o n  was unimodal and resaonably symmetric. 
This  scale w a s  transformed t o  y i e l d  reasonably  symmetric 
unimodal d i s t r i b u t i o n  a p p r o p r i a t e  f o r  a n a l y s i s  u s ing  s t a t i s t i c s  such as 
t h e  Pearson c o r r e l a t i o n  c o e f f i c i e n t .  
The a p p r o p r i a t e  way t o  ana lyze  t h i s  type  of d a t a  has  been t h e  
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s u b j e c t  of  l i v e l y  methodological  deba te  i n  r e c e n t  yea r s .  Campbell and 
Stan ley  (1963),  and Pe lz  and Andrews (1964) independent ly  proposed t h e  
"cross-lagged pane l  c o r r e l a t i o n "  technique.  Yee and Gage (1968),  Duncan 
(1971), and Sandel l  (1971) have proposed mod i f i ca t ions  t o  t h e  a n a l y s i s  
method o r  t o  t h e  i n t e r p r e t a t i o n s  which are a p p r o p r i a t e .  
a t t e n t i o n  has  been on what conclus ions  about  under ly ing  c a u s a l  dynamics 
The focus  of 
could b e  drawn on t h e  b a s i s  of an  observed d i f f e r e n c e  i n  cross-lagged 
relationship's .  
20 
It seems clear t h a t  a s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
between two cross- lagged p a n e l  c o r r e l a t i o n s  provides  s t r o n g  evidence t h a t  
t h e  co -va r i a t ion  between two v a r i a b l e s  i s  n o t  s o l e l y  t h e  r e s u l t  of t h e i r  
r e l a t i o n s h i p s  t o  some t h i r d  v a r i a b l e  ( i .e . ,  a "common f a c t o r " ) .  More- 
over ,  F a r r i s  ( 1 9 6 9 ~ )  has  argued t h a t  a lagged c o r r e l a t i o n  d i f f e r e n t  
from zero  provides  a b a s i s  f o r  cons ide r ing  c a u s a l  hypotheses  i n  dynamic 
s o c i a l  systems,  provided t h a t  c e r t a i n  o t h e r  c o n d i t i o n s  have been m e t .  
Having r e j e c t e d  a l t e r n a t i v e  exp lana t ions ,  c e r t a i n  c a u s a l  hypotheses  may 
be  cons idered .  The choice  among t h e s e  hypotheses  w i l l  depend on p a r t i c u l a r  
assumptions o r  a d d i t i o n a l  da t a .  
. The d i f f e r e n c e s  between t h e  cross- lagged r e l a t i o n s h i p s  were 
s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  .005 l eve l  us ing  t h e  Pearson-Filon test  
(Pe te r s  & Van Voorhis ,  1940) .  
F igu re  1 a l s o  shows s u b s t a n t i a l  s t a b i l i t y  (r - = .58) i n  judgments 
about a man's u se fu lness  over  t h e  f ive  y e a r  p e r i o d ,  and a l s o  some tendency 
f o r  s t a b i l i t y  (r - = .23) i n  t h e  amount of  t i m e  p r e s s u r e  experienced.  
This  s t a t emen t  i s  based on t h e  s i m i l a r i t y  i n  t r e n d s  t o  t h a t  
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observed previous ly .  With t h e  number of cases  a v a i l a b l e  t h i s  p a r t i c u l a r  
cross- lagged d i f f e r e n t i a l  w a s  s t a t i s t i c a l l y  s i g n i f i c a n t  on ly  at t h e  .15 
l e v e l .  Heise's pa th  c o e f f i c i e n t s  ( .09 and - .02)  showed a p a t t e r n  s i m i l a r  
t o  t h a t  of t h e  cross- lagged c o r r e l a t i o n s .  The under ly ing  r e l a t i o n s h i p s  
w a s  e s s e n t i a l l y  l i n e a r .  
lo The cross-lagged d i f f e r e n c e  w a s  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  
t h e  .005 level. The Heise pa th  c o e f f i c i e n t s  were .12 and -.20, aga in  
matching t h e  p a t t e r n  of t h e  cross- lagged c o r r e l a t i o n s .  Re la t ionsh ips  
were g e n e r a l l y  linear. 
I n  bo th  cases t h e  d i f f e r e n c e s  i n  cross-lagged r e l a t i o n s h i p s  
were h i g h l y  s t a t i s t i c a l l y  s i g n i f i c a n t .  The i t e m s  were worded as fo l lows:  
My s u p e r v i s o r  provides  cons iderable  freedom f o r  people  under him t o  If 
exp lo re ,  d i s c u s s ,  and cha l l enge  i d e a s  on t h e i r  own." " I ' m  r a t h e r  a lone  
wolf ;  p r e f e r  t o  work on my own." To answer, respondents  i n d i c a t e d  how 
a c c u r a t e  t h e  s t a t emen t  w a s ,  u s ing  a 7-point scale.  
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Table  1 
Median Level  of T ime  P res su re  Experienced 
(Percent  of respondents)  
Median leve l  of p r e s s u r e  
Relaxed 
S l i g h t  p r e s s u r e  
Moderate p r e s s u r e  
Great p r e s s u r e  
Extreme p r e s s u r e  
T o t a l  
N 
Time 1 
27 % 
33 
32 
7 
1 
100% 
T i m e  2 
39 % 
30 
24 
7 
0 
100% 
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Correlations among Experienced Time Pressure and 
Two Performance Measures at Times 1 and 2 
< 
Performance Cross-lagged Simultaneous Stability 
a me as ure relationships relationships relationship 
_. 
TP1 & , Perfl TP1 & TP2 & Perfl & 
1 Perf & TP2 2 Perf Perf Perf 2 
Productiveness .21 .05 .29 .09 .45 
Innovation .25 -.14 .23 .07 .60 
Note.--See "Method" section.for numbers of  cases. 
a ',For stability of time pressure, see Figure 1. 
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Table 3 
C o r r e l a t i o n s  among Experienced T i m e  P res su re  and 
Five  Other  Job C h a r a c t e r i s t i c s  a t  T i m e s  1 and 2 
! 
Job Cross-lagged 
C h a r a c t e r i s t i c s  r e l a t i o n s h i p s  
TP1 & 
Char2 
Freedom provided 
1 Char 
&TP 
by s u p e r v i s o r  .06 -.25 
Pre fe rences  f o r  
working a lone  - .38  -.08 
Involvement i n  
t e c h n i c a l  work .16 .03 
T i m e  on adminis- 
trative d u t i e s  .40 .27 
Number of c l o s e  
co l l eagues  .43  .48 
Simultaneous S t a b i l i t y  
a r e l a t i o n s h i p s  r e l a t i o n s h i p  
TP1 & 
Charl 
TP2 & Charl & 
Char2 Char2 
-.08 -.19 
-.13- -.31 
.25 , .18 
.34 .19 
.39 .33 
.37 
.56 
.66 
.37 
.51 
Note.--See "Method" s e c t i o n  f o r  numbers of cases. 
a For s t a b i l i t y  of t i m e  p r e s s u r e ,  see F igure  1. 
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Figure Captions 
Figure 1 Relationships among experienced time pressure and 
usefulness at two time periods. (Pearson correlations) 
Note.--See "Method" section for numbers of cases. 
Figure 2 Mean usefulness related to experienced time pressure. 
Figure 3 Mean performance related to time pressure overload. 
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